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Introduction: Inappropriate insulin secretion could be due to several diseases.
Nesidioblastosis is characterized by diffuse hyperplasia of pancreatic beta cells, causing
organic hypoglycemia. No pancreatic lesions are found on the imaging of patients with this
condition. Diazoxide is used as a first-line treatment but can be poorly tolerated because of
its side effects, and therapeutic failure is possible. Somatostatin analogues have limited
efficacy because of their poor affinity to somatostatin (SST) receptors. Pasireotide is
a somatostatin analogue with a much higher affinity to SST receptors, especially SSTS,
and it could thus be more efficient for treating nesidioblastosis-related hypoglycemia.
Observation: A 56 years-old diabetic woman had symptoms of hypoglycemia, persistent
after treatment’s withdrawal. A fasting test authentify an organic hypoglycemia, at 34mg/dL,
a plasma insulin level at 6mUI/L above the 5 mU/L threshold, a C-peptide level at 1.9 ng/mL
above the threshold of 0.6, and an insulin/C-peptide ratio 0.066, below the threshold of 1. No
lesions were found on CT-scan or endoscopic ultrasound. Somatostatin receptor scintigraphy
was also negative. Diazoxide and octreotide failed to improve the recurrence of hypoglyce-
mia episodes. With pasireotide LAR, hypoglycemia disappeared and glycemia increased.
Hyperglycemia was controlled with sitagliptin. The patient has now been treated with
pasireotide LAR for two years, with no more episode of hypoglycemia until now.
Discussion: We present the first case of nesidioblastosis treatment with pasireotide LAR,
with success. Patients diagnosed with nesidioblastosis and diazoxide-resistant hypoglycemia,
or who experience difficulties with other treatments, could use pasireotide LAR in conjunc-
tion with glycemia monitoring, particularly if they are diabetic.
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Introduction
Hyperinsulinism can have several causes. Nesidioblastosis is a rare cause of
hypoglycemia in adults that is characterized by diffuse hyperplasia of pancreatic
beta cells.! Clinical signs are similar to insulinoma, with hypoglycemia, especially
during fasting. A 72 hours fasting test can be performed to confirm the presence of
hypoglycemia with inadequate insulin and C-peptide secretion. Contrary to insuli-
noma, no pancreatic lesions are found with endoscopic ultrasound or other imaging
techniques. Nesiodioblastosis can occur after bariatric surgery, especially after
Roux-en-Y gastric by-pass, maybe because of an increase of post-operative GLP-
1 secretion which can promote pancreatic beta cells hyperplasia.’

Treatment of inappropriate insulin secretion is not always simple. It is based
firstly on dietary measures and on treatment with diazoxide. However, diazoxide
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can have poorly supported side effects, and therapeutic
failure occurs in some cases. Somatostatin analogues
(octreotide, lanreotide) can be used as a second-line treat-
ment, even if their efficacy is limited because of their poor
affinity to somatostatin (SST) receptors. Pasireotide is
a somatostatin analogue with a much higher affinity to
SST receptors, especially SST5, and is used mainly to
treat Cushing’s disease and acromegaly. Pasireotide is
also often responsible for the appearance or aggravation
of diabetes, by lowering insulin secretion.’

Long-acting release pasireotide, pasireotide LAR, has
been used successfully in two cases of malignant
insulinoma.*> We report, for the first time, a patient with
isolated nesidioblastosis who was successfully treated with
pasireotide LAR.

Case Report

A 56-year-old woman with a 2-year history of type 2
diabetes, treated with gliclazide 30 mg/d, presented with
HbAlc at 6% and she described recent frequent hypogly-
cemic episodes. This led to the replacement of gliclazide by
sitagliptin. However, hypoglycemic episodes continued dur-
ing the 4 following months and their frequency increased,
so sitagliptin was discontinued. At that time, HbAlc was at
5.7% (39mmol/mol). During the six following months, she
continued to have very frequent hypoglycemic episodes that
could occur at any time of day, and she had a total weight
gain of 20 kg. In order to detect a possible organic cause of
hypoglycemia, a 72 h fasting test was performed. The
34 mg/dl
(1.88mmol/L), a plasma insulin level 6mUI/L above the 3
mU/L threshold, C-peptide at 1.9 ng/mL above the 0.6
threshold, and an insulin/C-peptide ratio at 0.066, below
the threshold of 1, which are all indicators of organic

results showed, during hypoglycemia at

pancreatic hypoglycemia.®’ Plasma pro-insulin levels were
ranging between 3.72 and 4.5 pmol/L (normal ranges: 1.-
28-3.84). There was no kidney or liver failure. Cortisol was
at 19pg/dL. No sulfonylureas were found in her blood
during hypoglycemia. Anti-insulin antibodies were at 3%
(<8). No pancreatic lesion was found on the abdominal CT
scan or on several endoscopic ultrasounds, which were
performed by experienced gastroenterologists. The soma-
tostatin-receptor scintigraphy (Octreoscan™) was also nega-
tive. Insulinoma was therefore ruled out.

A treatment with diazoxide was started at an initial
dose of 100 mg/d and increased up to 600 mg/d over the
9 following months after the patient’s consent has been

obtained. Because the hypoglycemic episodes were

persistent, the dose was uptitrated to 800 mg/d then to
900 mg/d, 9 months later. Despite, the high dose treatment
with diazoxide, the patient experienced frequent episodes
of hypoglycemia with elevated plasma insulin levels. For
instance, during a hypoglycemic episode at 42 mg/L
(2.33 mmol/L), plasma insulin level was at 17mUI/L,
C-peptide at 4.4ng/mL, and pro-insulin at 10.87 pmol/L.
Another endoscopic ultrasound did not find any pancreatic
lesion.

Because of the persistent hypoglycemic episodes, the
care team decided to initiate another treatment in addition
to diazoxide. Long-acting octreotide at an initial dose of
20 mg every 4 weeks was uptitrated 6 months later to
30 mg every 4 weeks. Five months after the first uptitra-
tion of octreotide, the patient was still experiencing fre-
quent hypoglycemic episodes with elevated plasma
insulin levels. For instance, during a hypoglycemic event
at 52 mg/dl (2.88 mmol/L), the patient’s plasma insulin
12mUI/L and C-peptide was 2.8ng/mL.
Octreotide was therefore replaced by pasireotide LAR at

level was

a dose of 40 mg every 4 weeks, and the treatment with
diazoxide was maintained (Figure 1). Very rapidly, the
hypoglycemic events disappeared and glycemia increased,
diazoxide was thus reduced to 600 mg/day and then dis-
continued 7 months later. At that time, because of high
fasting blood glucose, ranging from 275 to 350 mg/dL
(15.30 to 19.42 mmol/L) and an elevated HbAlc level of
8.8% (73mmol/mol), pasireotide LAR treatment was
interrupted and an antidiabetic treatment with sitagliptin
was introduced. The patient was hospitalized 2 months
later for recurrent hypoglycemic episodes. Pasireotide
LAR was reintroduced, 20 mg every 4 weeks, and sita-
gliptin treatment was maintained. Very shortly after rein-
troduction of pasireotide LAR, the hypoglycemic episodes
disappeared. Twelve months later, because HbAlc was
7.5% (58mmol/mol), pasireotide LAR dose was downti-
trated to 10 mg every 6 weeks (Figure 1). This patient has
now been treated for 2 years with pasireotide LAR, with
no recurrent hypoglycemia episodes, and her diabetes is
well controlled with sitagliptin. We used continuous glu-
cose monitoring recording recently to find out whether the
patient hypoglycemias

presented  asymptomatic

(Figure 2). No hypoglycemia was found on this record.

Discussion

We present here the first case of hyperinsulinism success-
fully treated with pasireotide LAR after failure of treat-
ment with diazoxide and octreotide. In this patient,
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Figure 2 Glycemia during treatment with Pasireotide LAR.

pasireotide LAR treatment completely resolved the
patient’s hypoglycemia episodes since no glycemic epi-
sodes have occurred since the introduction of the treat-
ment, 2 years ago.

Pasireotide is a somatostatin analogue with a strong
affinity for SST 1, 2, 3, and 5 receptors. Its affinity for SST
5 receptor especially is 39 fold higher than the affinity of
octreotide. The somatostatin receptor subtype 5 (SSTS) is
more expressed in pancreatic B cells (87%) than in pan-
creatic B cells (44%) whereas the somatostatin receptor
subtype 2 (SST2) is more expressed in pancreatic B cells
(89%) than in pancreatic B cells (44%).*° Because pasir-
eotide binds to both SST2 and SST5 receptors with the

12:00 15:00 18:00 21:00 00:00

highest affinity to SSTS, it induces a much more pro-
nounced decrease in insulin secretion than in glucagon
secretion.” The high affinity of pasireotide for SST5 may
partly explain why pasireotide increases glycemia more
than octreotide in rats and humans.'®!" In addition, the
pasireotide-induced reduction in insulin secretion is also
due to the significant decrease in the secretion of incretins
(GLP-1, GIP).>'" It has been shown, in healthy control
subjects, that a 7-day treatment with pasireotide induced
a nearly total suppression of GLP-1 and GIP secretion.’
Because pasireotide decreases insulin secretion, it fre-
quently induces diabetes.'®'*'* It has been shown that
patients with preexisting glucose metabolism disorders
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were more at risk of developing diabetes on
pasireotide.'®'? Since our patients had known type 2 dia-
betes, this could explain the rapid jump in glycemia levels
in our patient after the initiation of pasireotide therapy.

Because pasireotide reduces the secretion of GLP-1
and GIP, the expert recommendations on the manage-
ment of hyperglycemia in patients treated with pasireo-
tide suggest using early DPP4 inhibitors than a GLPI
agonist to treat the pasireotide-induced diabetes.'*!?
Indeed, DPP4 inhibitors and GLP1 analogues have
been found effective to control hyperglycemia due to
pasireotide treatment.'® This is what we observed also in
our patient whose diabetes responded well to sitagliptin
therapy.

Pasireotide LAR is a long-acting release formulation of
pasireotide that is easy to use with only one injection per
month. It is used to treat some chronic diseases such as
acromegaly or Cushing’s disease. Pasireotidle LAR has
been used successfully in two cases of malignant
insulinoma.*> In one case, diazoxide and octreotide LAR
were not able to control hypoglycemia but treatment with
pasireotide LAR resulted in near resolution of hypoglycemic
events.” In the other case, a patient with malignant insuli-
noma had frequent hypoglycemic events during treatment
with everolimus and lanreotide, but these events almost
completely resolved on pasireotide LAR.” After distal pan-
createctomy, short-acting pasireotide injected twice was able
to significantly reduce hypoglycemic events in a patient with
nesidioblastosis associated with neuroendocrine pancreatic
adenomas.'® However, this case is somewhat different from
ours because our patient had isolated nesidioblastosis with-
out pancreatic adenomas and because we used, for the first
time, long-acting release pasireotide LAR.

Our observations indicate that pasireotide LAR is an
efficient treatment for hypoglycemic events in patients
with nesidioblastosis. In addition, the monthly administra-
tion facilitates its long-term use. However, due to its rapid
effect on insulin secretion, blood glucose should be mon-
itored closely during the first weeks of treatment to detect
hyperglycemia, more particularly in patients with preexist-
ing type 2 diabetes.

Ethics and Consent

This case report did not require an institutional approval to
be published. This patient gave us her informed written
consent to publish this case report.
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